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A B S T R A C T
Purpose: The demand for long term EEG monitoring is increasing with the emphasis on recording
patients’ attacks. Outpatient ambulatory EEG is relatively inexpensive and widely available. The main
disadvantage of the technique is the lack of video which can make interpretation of an ictus difﬁcult. We
investigated whether patients, if offered home video equipment, would take it, if this resulted in
simultaneous EEG-video capture of an ictus and if interpretation of the recording was facilitated by the
video.
Method: All ambulatory EEG patients, adults and children, were offered a camcorder to take home during
a 17-month study period.
Results: 130 patients/carers were offered a camcorder (93 adults, 37 children), 45 patients (35%)
accepted; the main reason for not accepting was that attacks were considered too brief to record. An ictal
event occurred in 34 patients (76%) with a camcorder; in 17 (50%) of these an attack was captured
successfully on video. The main reasons for failure to capture events were that attacks were too brief, or
that the camcorder was not operated successfully. Attacks were captured with greater success in
children (14/23, 61%) than adults (3/11, 27%). Of the 17 video recordings, 14 (82%) were helpful in aiding
interpretation of the ambulatory EEG.
Conclusion: In our study, home video facilities aided interpretation of ambulatory EEG recordings in
approximately one third of patients. Technological advances and familiarity with portable recording
devices will improve this ﬁgure and patients and their carers should be encouraged to use such facilities
when available.
 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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The addition of video recording to routine outpatient EEG has
increased the diagnostic yield in both adults1 and children.2
Despite this, demand for prolonged EEG recording is increasing.
There are two types of long term monitoring – ambulatory EEG and
video telemetry (VT). Many departments have limited access to
inpatient VT which is expensive and inconvenient to patients. By
contrast outpatient ambulatory recording is cheaper and allows
patients and their carers to go about their lives relatively normally.
The technique also affords ﬂexibility of recording length. Work
using standard ambulatory EEG recording has shown that the* Corresponding author. Tel.: +44 114 271 3237.
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effective alternative to inpatient investigation.3,4 Such factors are
particularly important in children, where an interruption to home
routines can result in upset to the child and prevent them from
continuing with their normal activities which may provoke the
event(s) under consideration. Additionally, inpatient recordings
can be a signiﬁcant inconvenience to parents with work
commitments and other dependents.
While ambulatory recording has distinct advantages it also has
disadvantages. Development of recording artefacts once at home
will not be noted until analysis and the lack of video accompani-
ment to the EEG can hamper interpretation; indeed, differentiating
between electrode artefact and true epileptiform activity without
video can be challenging. Furthermore, seizure semiology is
important, particularly if frontal lobe seizures are under consider-
ation as the surface EEG can often be normal. The availability and
quality of video recording equipment has improved signiﬁcantly in
recent years. We sought to ascertain if patients and their carersserved.
Fig. 1. Acceptance of home video recording equipment and patient demographics. (a) A total of 130 patients were offered the opportunity to take a camcorder home during an
ambulatory EEG study. 45 (35%) accepted the offer. (b) Reasons for not accepting the video recording equipment. (c) Ages of patients who accepted the camcorder.
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EEG, and whether or not such facilities would aid interpretation of
the recording.
2. Methods
Patients referred for ambulatory EEG recording over a 17-
month period ending in 2007 were offered a camcorder (Sony
digital camcorder – DCR HC19E) to take home. An XLTEK
ambulatory EEG recording system was used for all patients. A
pro-forma was completed by the clinical physiologist performing
the investigation to collect the following information: (i) How
many patients took the camcorder? (ii) When it was accepted, how
many patients had attacks? (iii) How many attacks were recorded
on video? (iv) Did the video help in interpreting the ambulatory
recording? The participants were shown how to operate the
camcorder and told to record if they thought an event was about to
occur, or was occurring. As the camcorder cassette was limited to
90 min recording time (battery life similar, although a charger was
supplied) participants were not able to leave the device on
continuously and so had to switch it on and record during an event.
3. Results
A total of 130 patients (93 adults and 37 children) were referred
for ambulatory EEG recording to investigate the nature ofFig. 2. Success, failure rates and diagnoses in ambulatory video-EEG recordings. (a) Pie c
attacks occurred, whether or not they were captured on video and (iii) if the video was
success rate in children than in adults, although this was not statistically signiﬁcant (Fish
reached through combined home video-ambulatory EEG recording.undiagnosed paroxysmal events. Of these, 45 patients/carers
(35%) accepted the offer of the camcorder after being ﬁtted with
ambulatory EEG recording equipment (Fig. 1). The age range of
participants accepting video apparatus was from 13 days to 59
years. The main reasons for not accepting the camcorder were that
the events of interest were considered by participants as too brief
to capture (51%) and that participants and their families/carers felt
they would be unable to operate the camcorder successfully should
an ictus occur (18%). Other reasons included living alone (6%) and
that use of the camcorder was inappropriate for the question asked
of the study (9%); for example, if the study was to investigate the
possibility of electrical status epilepticus in slow wave sleep
patients were not given the camcorder. Furthermore, some
patients were not able to accept the video facility for other
reasons (16%), including the absence of an interpreter at the time of
recruitment.
An ictus occurred in 34 of the 45 patients in possession of a
camcorder (76%, Fig. 2). In 17 (50%) of these patients a habitual
attack was captured on video. The main reasons for failure to
capture an attack (Fig. 2c) were failure to operate the equipment
successfully (47%) and that the event was too brief to enable the
observer to get the camcorder set up in time (41%). When
paediatric and adult groups were looked at separately, attacks
were captured with greater success in children with events
recorded in 14 of 23 patients (61%). This compared to 3 patients
from a total of 11 in adults (27%). From the combined total of 17harts documenting: (i) whether or not attacks occurred during the recording, (ii) if
 helpful to the reporting clinician. (b) Attacks were recorded with a slightly higher
er’s exact test, p = 0.058). (c) Reasons for failure of capture of events. (d) Conclusions
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the ambulatory EEG. In all 17 instances the quality of the video
recording was satisfactory; the reason for the failure of the
recording to contribute to EEG interpretation was, in two cases,
due to the lack of documentation of event time, meaning the video
could not be time matched accurately to the EEG. In the other
patient the video was too short be certain of the nature of the
event. In both the recorded and non-recorded event groups the
majority of clinical attacks were deemed to be non-epileptic in
nature (Fig. 2d). Overall, the additional video data required
approximately 30 min of technician time for reviewing, editing
and archiving. Consultant reporting time was not signiﬁcantly
altered.
4. Discussion
Our study has investigated the usefulness of video recording
with home ambulatory EEG in a combined adult and paediatric
population. Overall, one third of patients accepted the camcorder
as part of the study and, of these, three quarters had a clinical
attack, a good yield indicating that appropriate patients were
selected for the investigation. Half of the patients with take home
video facilities recorded an ictus and the majority of these
recordings were clinically valuable. These ﬁgures are slightly less
than improvements in diagnostic yield reported for short, routine
inpatient EEG combined with video; for example, Watemberg et al.
reported that adding video to routine EEG studies was helpful in
45% of cases.2 Our observations are expected given that the video
was not synchronised to the EEG and as a result patients and their
families were responsible for recording events at home whilst
going about their normal activities.
There is a strong mandate for improving provision of long term
EEG recordings and the mainstay of such techniques is likely to be
ambulatory recordings given the cost of facilities required for
inpatient VT. Many patients with ambulatory studies go on to have
inpatient VT, often after a considerable waiting time, as the
ambulatory EEG may fail to deﬁnitively answer the questions
asked of it. Improving the diagnostic yield of home based
investigations is therefore of considerable interest. Whilst we
have not directly compared the diagnostic yield of standard
ambulatory recording with that of ambulatory video-EEG we do
show that, when used, home video recording provides valuable
information in most instances.
Smartphone and tablet technology are increasing familiarity
with video recording in a variety of circumstances. In our unit we
frequently record clips of ‘‘typical’’ attacks from such devices at the
end of routine outpatient tests so that, even if an attack is not
captured on the day, the reporting neurophysiologist can see the
type of event under investigation and place the recorded EEG data
in its context. In addition, improvements in the quality of the
picture recorded by video recording equipment, particularly in
night time recording, mean that more detailed descriptions of
seizure semiology can be provided. Brief attacks and a failure to
work the equipment were the most common reasons for a failure
to capture an attack, accounting for 88% of such occurrences. New
equipment, which has recently become commercially available,
has the advantage of being formally synchronised to the recordedEEG, like inpatient telemetry systems. In addition, this newer
technology can have a continuous recording time of up to 48 h,
meaning the recorder can be set up by a technician and left to run.
Such technology is already being used in a large epilepsy centre
with excellent initial results.5 In this study patients were
supervised remotely. Unsupervised recording over a 2–3 day
period has also been attempted.6 Methodologies like these will
supersede the equipment used in the present study which
nonetheless serves as foundation for service development.
Whilst this study provides useful information on the accept-
ability of home video recording and its success there are
limitations to the data. Some patients and their families will be
more familiar than others with such technology and so have
greater ease and speed at operating the equipment at the necessary
time. In such situations the recording is obviously more likely to
successfully capture an event. Certain patients are also likely to be
subject to closer observation by family members/carers and so
their attacks will again be more likely to be recorded. This might
explain our slightly higher success rate in children.
5. Conclusion
Providing home video facilities aided interpretation of ambu-
latory EEG recordings in approximately one third of patients. As
familiarity with portable recording devices increases more
patients are likely to take advantage of such facilities and
improvements in technology should augment ictal capture.
Outpatient ambulatory video EEG is likely to develop further as
a diagnostic tool.7
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